iTRAQ-based quantitative proteomic analysis reveals potential virulence factors of Erysipelothrix rhusiopathiae.
Erysipelothrix rhusiopathiae is a ubiquitous pathogen that has caused considerable economic losses to pig farmers. However, the mechanisms of E. rhusiopathiae pathogenesis remain unclear. To identify new virulence-associated factors, the differentially abundant cell wall-associated proteins (CWPs) between high- and low-virulence strains were investigated through isobaric Tags for Relative and Absolute Quantitation (iTRAQ) combined with liquid chromatography-quadrupole mass spectrometry (LC-MS/MS). In total, 100 CWPs showed significant differences in abundance. Selected differences were verified by western blotting to support the iTRAQ data. Among the differential proteins, the proteins with higher abundance in the high-virulence strain were mostly ABC transporter proteins and adhesion proteins, and the proteins with lower abundance in the high-virulence strain were mainly stress-response proteins. The more abundant proteins in the high-virulence strain may be related to bacterial virulence. The iTRAQ results showed that the abundance of the sugar ABC transporter substrate-binding protein Sbp (No. 5) was higher by 1.73-fold. We further constructed an sbp-deletion mutant. Experiments in animal models showed that the sbp-deletion mutant caused decreased mortality. Together, our data indicated that transporter proteins and adhesion proteins may play important roles in E. rhusiopathiae virulence and confirmed that sbp contributed to the virulence of E. rhusiopathiae. To our knowledge, this is the first proteomic analysis comparing differentially abundant CWPs between high- and low-virulence E. rhusiopathiae strains by iTRAQ. We generated comprehensive and accurate lists of E. rhusiopathiae CWPs proteomes and identified many differences at the protein level. Among the differential proteins with higher abundance in the high-virulence strain, sbp was verified to contribute to the virulence of E. rhusiopathiae through the construction of an sbp-deletion mutant. The differential proteins with higher abundance in the high-virulence strain identified in the present study should provide a foundation for future evaluation of virulence factors.